SUMMARY Intestinal absorption and bacteriology of the ileal contents were compared in seven patients with continent ileostomy and seven patients with conventional ileostomy. The absorption of vitamin B12 was reduced in five patients with continent ileostomy and subnormal in two patients with conventional ileostomy. Steatorrhoea was present in four patients with continent and one patient with conventional ileostomy. Increased concentrations of total anaerobic bacteria and Bacteroides were found in the ileum of the patients with continent ileostomy. After an oral dose of [1-14C] glycocholic acid there was no difference in the faecal excretion of radioactivity, whereas the 14C02-expiration was increased in two patients with continent ileostomy. In four patients with continent ileostomy and malabsorption of B12 there was evidence of a stagnant loop syndrome, as oral lincomycin treatment resulted in increased absorption of B12, decreased excretion of faecal fat, and decreased concentrations of Bacteroides in the ileum.
The continent ileostomy introduced by Kock (1969) is an alternative to the conventional ileostomy and makes use of an abdominal reservoir in which the intestinal contents are stored for several hours. Clinical studies have shown that the operation results in morphological changes in the reservoir with shortening of the villi as well as an increased number of microorganisms (Brandberg et al., 1972) . It is, however, still uncertain whether the continent ileostomy leads to intestinal malabsorption. Jagenburg et al. (1971) found subnormal values of the Schilling test in six out of 10 patients with continent ileostomy, whereas the absorption of fat, d-xylose, and Lphenylalanine was the same as in patients with conventional ileostomy. In a subsequent study a low value in the Schilling test was found in only one patient of 34 with continent ileostomy , and it was shown that the mucous membrane of the reservoir retained its capacity to absorb d-xylose and phenylalanine 
Methods

PATIENTS
Seven outpatients with a conventional ileostomy (four women and three men, age range 28-61 years) and seven outpatients with a continent ileostomy (one woman and six men, age range 20-51 years) were included in the study. The postoperative observation period in the patients with conventional ileostomy varied between one to 110 months (mean 36 months) and in the patients with continent ileostomy between six to 52 months (mean 36 months). The indication for proctocolectomy was ulcerative colitis. In one patient with a continent ileostomy 15 cm of the ileum had been resected. In all the other patients less than 10 cm of the ileum had been removed. All patients gave their informed consent to the study, and were on unrestricted diet.
PROCEDURE
The study was conducted during two consecutive days. The first day the fasting patients were given orally 100 ml orange juice containing 10 (Hyden, 1955) . The portions were then mixed for determination of faecal fat (Closs and Pihl, 1941) . (Normal values <6 g/24 h.)
The kinetics of the faecal excretion of radioactivity (14C) and PEG were best described by a single exponential function. The logarithm of the fraction of the substances remaining in the body was plotted against time, and the elimination slopes were estimated by linear regression. The absorption coefficient for 14C-radioactivity was determined from the excretion constants of the two substances (Woodbury and Kern, 1971 (Sutter et al., 1975 (Drasar, 1967) , lactose agar (Schj0nsby, 1972) , and blood agar containing kanamycin and vancomycin for cultivation of Bacteroides (Finegold et al., 1971) . Colony counts were made after aerobic incubations for 24 hours at 37°C (total aerobes and coliforms), and anaerobic incubations for two days (Bacteroides) or five days (total anaerobes) in GasPak jars (H2 + C02 generator) (Baltimore Biological Laboratories).
Results
ABSORPTION STUDIES
The mean absorption of vitamin B12 assessed by the Schilling test was reduced in patients with continent ileostomy compared with conventional ileostomy (Table) . In the individual patients the Schilling test was reduced below 8-0 % in two patients with conventional and in five with continent ileostomy. There was no difference in the mean faecal fat excretion in the two groups, but the excretion was raised above 6-0 g/24 h in one patient (no. 4) with conventional and three patients (nos. 1, 2, and 6) with continent ileostomies.
The absorption coefficient of 14C-radioactivity as well as the mean cumulative expiration of 14CO2 ('breath test') after giving [1-14C] glycocholic acid showed no difference in the two groups. In two patients with continent ileostomy (nos. 3 and 4) the expiration of 14CO2 was increased compared with the patients with conventional ileostomy.
BACTERIOLOGY
There was no difference in the concentration of aerobic microorganisms in patients with conventional and continent ileostomy, whereas the concentrations of total anaerobic bacteria and Bacteroides were increased in patients with continent ileostomy (Fig. 1) .
EFFECT OF ORAL ANTIBIOTICS
In four patients with continent ileostomy (nos. 1, 2, 3, and 4) and B12-malabsorption oral administration of lincomycin hydrochloride (2 g daily in divided doses for four days) resulted in increased absorption of vitamin B12 and decreased excretion of faecal fat (Fig. 2) . In the two patients with con- H. Schj0nsby, J. F. Halvorsen, T. Hofstad, and N. Hovdenak tinent ileostomy and normal absorption of vitamin B12 (patients 5 and 6) the absorption also increased. In patient 7, who had B12-malabsorption, the absorption of vitamin B12 did not return to normal value, whereas the excretion of faecal fat increased. In all patients the concentrations of Bacteroides decreased, whereas the concentration of total anaerobes, total aerobes, and coliforms showed no significant change.
Discussion
The stagnant loop syndrome isknown as an intestinal abnormality associated with bacterial overgrowth in the small intestine together with malabsorption of vitamin B12 and steatorrhoea that improves with oral treatment with antibiotics (Tabaqchali, 1970) . Stasis of the contents of the small intestine is also a feature of the stagnant loop syndrome. The results show that five out of seven patients with continent ileostomy had malabsorption of vitamin B12, whereas subnormal values of vitamin B12 absorption were found in two patients with conventional ileostomy (Table) . The evidence of a stagnant loop syndrome in four of the five patients with continent ileostomy and B12-malabsorption (patients 1, 2, 3, and 4) is as follows:
The malabsorption was associated with overgrowth of anaerobic bacteria (Fig. 1) . The patients also showed improved absorption of vitamin B12 and fat after treatment with oral lincomycin. At the same time the concentration of Bacteroides in the ileal contents markedly decreased (Fig. 2) . Bacteroides fragilis is the predominant organism of the normal intestinal flora. B. fragilis, which has an absolute need for vitamin B12 (Varel and Bryant, 1974) , may play a major role in the development of the vitamin B12 malabsorption associated with bacterial overgrowth. There is also stagnation of the intestinal contents, as these are stored for long periods in the intraabdominal ileal reservoir (Brandberg et al., 1972) .
After an oral dose of [1-14C] glycocholic acid there was no difference in the absorption coefficient for radioactivity (14C) in the two groups of patients (Table) . If the 14C-label is taken as representing the bile acid, the absorption coefficient gives an estimate of the absorption of the bile acid. Nevertheless, it is uncertain whether the excreted radioactivity can give an estimate of the glycocholic acid absorption. The 14C-label is on the glycine, and some of the label excreted could be glycine and not glycocholic acid. The cumulative 14C02-expiration (breath test for deconjugated bile acids) was increased in only two patients with continent ileostomy (patients 3 and 4) compared with the patients with conventional ileostomy. The reason why the breath test showed normal value in the two other patients with the stagnant loop syndrome (patients 1 and 2) is not certain. Possibly the result of the breath test may be influenced by the lack of colon. Thus, in the patients with conventional ileostomy, the cumulative 14CO2-expiration was less than in our control patients (p < 002).
Also in two other patients with continent ileostomy (nos. 5 and 6) there was evidence that the bacterial flora interfered with the intestinal absorption. The absorption of vitamin B12, which was close to the lower limit of the normal range, markedly increased after treatment with oral antibiotics. At the same time the excretion of faecal fat decreased.
In patient no. 7 who had a continent ileostomy there was no evidence of a stagnant loop syndrome. This patient had B12-malabsorption but the absorption remained abnormal after antibiotic treatment. The cause of the malabsorption in this patient is uncertain.
